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Overview: 
 
The purpose of the High Voltage Distribution System (HVDS) is to supply ~1800 volts 
DC to each of the MUON tacking chambers. There are three sets of chambers for the 
South Arm, Station 1, 2 and 3. Each set of chambers consists of a sandwiched assembly 
of cathode plane, anode plane, and cathode plane. At the present time, only the cathode 
planes are to be read-out. Each plane has eight sections, called octants. The HVDS is 
used to supply the DC voltage to the anode planes only.  
 
Every anode plane octant has a set of printed circuit boards (PCB’s), which provide the 
interface between the anode and field wires inside the gas volume to the signal output 
connectors, high voltage connections, and test/calibration inputs (for the last few wires 
furthest from the vertex of the detector). 
 
All cards, except the one furthest from the vertex, have pads for 32 anode and 32 field 
wires. There is a single HV filter capacitor (3200 pF), on each card to decouple any noise 
that may be picked-up externally to the wires inside the chamber. A single, unshielded, 
twisted pair wire is soldered directly to each PCB. One wire is rated for HV, the other is 
connected directly to the metal frame of the chamber, and the ground planes of the PCB. 
 
The twisted pair wires are connected to the outputs of the HVDS. The inputs to the 
HVDS are from the HV power supply that is located at some distance from the chambers. 
The power supply is a VISyn Series Modular High Voltage System currently 
manufactured by Universal Voltronics, 
http://www.voltronics.com/products/VISyN_overview.html.  
The output connectors of the power supply are eight channel LeCroy High Voltage 
(LHV) plastic sockets, manufactured by AMP for LeCroy Research Corp. 
 
A plastic utility box is mounted near the chambers. Inside the box is a circuit card(s) with 
screw terminals and bleeder resistors. The twisted wires enter the box on one side 
through a conduit coupler. The HV inputs to the box are a bundle of red coaxial cables 
(RG-59) that enter the box through a larger conduit coupler on the adjacent side of the 
box. At the HV Power Supply (HVPS), each bundle of eight coax cables are soldered to a 
PCB mounted inside a small plastic box. This PCB contains a filter network. The 
opposite side of this box holds the mating AMP LHV Plug connector. These connectors 
are referred to by some as “Blue Meanies”. 
 
During installation and subsequent troubleshooting, it became obvious that this design 
was technically challenging, time consuming, and difficult to maintain.  
 
Serious discussion of alternatives for the North Arm was started in January 2001. Design 
goals included: 

• A multi-pin plug and socket system 
• Move the distribution box from the chamber to the racks where the HVPS is 

located 
• Eliminate the filter /LHV plug box 
• Replace the coax cables with a multi-conductor HV cable. 



All if these goals have been implemented in the current north arm HVDS. 
 
 
Technical details: 
 
The plastic utility box containing the Distribution Card was tested at 5,000 volts DC with 
no detectable leakage current on the external surfaces. A pair of conduit type couplers 
insures that the wires can be strain relieved and that the possibility of water or other 
contaminants will not enter the box. 
 
The Coaxial cables are the standard approved method of supplying high voltage at most 
physics experiments worldwide, and are on the approved cable list at Brookhaven 
National Laboratory. 
 
The small plastic filter box was also tested at 5,000 volts DC, to insure there is no 
detectable leakage current on the external surfaces. 
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Station 1 South 299054 (PHENIX 105-0312-0212) Cables   23 June 2000

Bundle 1 West Length Length Bundle 13 East Length Length
Labels Meters Feet Labels Meters Feet
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 1 1 1-1 1 21.6 71 1 S 5 1 1-1 1 17.9 59
1 S 1 1 1-2 2 21.6 71 1 S 5 1 1-2 2 17.9 59
1 S 1 1 1-3 3 21.6 71 1 S 5 1 1-3 3 17.9 59
1 S 1 1 2 4 21.6 71 1 S 5 1 2 4 17.9 59
1 S 1 1 3 5 21.6 71 1 S 5 1 3 5 17.9 59
1 S 1 1 4 6 21.6 71 1 S 5 1 4 6 17.9 59
1 S 1 1 5 7 21.6 71 1 S 5 1 5 7 17.9 59
1 S 1 1 6 8 21.6 71 1 S 5 1 6 8 17.9 59

Bundle 2 West Bundle 14 East
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 1 2 1-1 1 21.6 71 1 S 5 2 1-1 1 17.9 59
1 S 1 2 1-2 2 21.6 71 1 S 5 2 1-2 2 17.9 59
1 S 1 2 1-3 3 21.6 71 1 S 5 2 1-3 3 17.9 59
1 S 1 2 2 4 21.6 71 1 S 5 2 2 4 17.9 59
1 S 1 2 3 5 21.6 71 1 S 5 2 3 5 17.9 59
1 S 1 2 4 6 21.6 71 1 S 5 2 4 6 17.9 59
1 S 1 2 5 7 21.6 71 1 S 5 2 5 7 17.9 59
1 S 1 2 6 8 21.6 71 1 S 5 2 6 8 17.9 59

Bundle 3 West Bundle 15 East
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 1 3 1-1 1 21.6 71 1 S 5 3 1-1 1 17.9 59
1 S 1 3 1-2 2 21.6 71 1 S 5 3 1-2 2 17.9 59
1 S 1 3 1-3 3 21.6 71 1 S 5 3 1-3 3 17.9 59
1 S 1 3 2 4 21.6 71 1 S 5 3 2 4 17.9 59
1 S 1 3 3 5 21.6 71 1 S 5 3 3 5 17.9 59
1 S 1 3 4 6 21.6 71 1 S 5 3 4 6 17.9 59
1 S 1 3 5 7 21.6 71 1 S 5 3 5 7 17.9 59
1 S 1 3 6 8 21.6 71 1 S 5 3 6 8 17.9 59

Bundle 4 West Bundle 16 East
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 2 1 1-1 1 21.6 71 1 S 6 1 1-1 1 17.9 59
1 S 2 1 1-2 2 21.6 71 1 S 6 1 1-2 2 17.9 59
1 S 2 1 1-3 3 21.6 71 1 S 6 1 1-3 3 17.9 59
1 S 2 1 2 4 21.6 71 1 S 6 1 2 4 17.9 59
1 S 2 1 3 5 21.6 71 1 S 6 1 3 5 17.9 59
1 S 2 1 4 6 21.6 71 1 S 6 1 4 6 17.9 59
1 S 2 1 5 7 21.6 71 1 S 6 1 5 7 17.9 59
1 S 2 1 6 8 21.6 71 1 S 6 1 6 8 17.9 59

Bundle 5 West Bundle 17 East
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 2 2 1-1 1 21.6 71 1 S 6 2 1-1 1 17.9 59
1 S 2 2 1-2 2 21.6 71 1 S 6 2 1-2 2 17.9 59
1 S 2 2 1-3 3 21.6 71 1 S 6 2 1-3 3 17.9 59
1 S 2 2 2 4 21.6 71 1 S 6 2 2 4 17.9 59
1 S 2 2 3 5 21.6 71 1 S 6 2 3 5 17.9 59
1 S 2 2 4 6 21.6 71 1 S 6 2 4 6 17.9 59
1 S 2 2 5 7 21.6 71 1 S 6 2 5 7 17.9 59
1 S 2 2 6 8 21.6 71 1 S 6 2 6 8 17.9 59



Station 1 South 299054 (PHENIX 105-0312-0212) Cables   23 June 2000

Bundle 6 West Length Length Bundle 18 East Length Length
Labels Meters Feet Labels Meters Feet
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 2 3 1-1 1 21.6 71 1 S 6 3 1-1 1 17.9 59
1 S 2 3 1-2 2 21.6 71 1 S 6 3 1-2 2 17.9 59
1 S 2 3 1-3 3 21.6 71 1 S 6 3 1-3 3 17.9 59
1 S 2 3 2 4 21.6 71 1 S 6 3 2 4 17.9 59
1 S 2 3 3 5 21.6 71 1 S 6 3 3 5 17.9 59
1 S 2 3 4 6 21.6 71 1 S 6 3 4 6 17.9 59
1 S 2 3 5 7 21.6 71 1 S 6 3 5 7 17.9 59
1 S 2 3 6 8 21.6 71 1 S 6 3 6 8 17.9 59

Bundle 7 East Bundle 19 West
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 3 1 1-1 1 17.9 59 1 S 7 1 1-1 1 21.6 71
1 S 3 1 1-2 2 17.9 59 1 S 7 1 1-2 2 21.6 71
1 S 3 1 1-3 3 17.9 59 1 S 7 1 1-3 3 21.6 71
1 S 3 1 2 4 17.9 59 1 S 7 1 2 4 21.6 71
1 S 3 1 3 5 17.9 59 1 S 7 1 3 5 21.6 71
1 S 3 1 4 6 17.9 59 1 S 7 1 4 6 21.6 71
1 S 3 1 5 7 17.9 59 1 S 7 1 5 7 21.6 71
1 S 3 1 6 8 17.9 59 1 S 7 1 6 8 21.6 71

Bundle 8 East Bundle 20 West
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 3 2 1-1 1 17.9 59 1 S 7 2 1-1 1 21.6 71
1 S 3 2 1-2 2 17.9 59 1 S 7 2 1-2 2 21.6 71
1 S 3 2 1-3 3 17.9 59 1 S 7 2 1-3 3 21.6 71
1 S 3 2 2 4 17.9 59 1 S 7 2 2 4 21.6 71
1 S 3 2 3 5 17.9 59 1 S 7 2 3 5 21.6 71
1 S 3 2 4 6 17.9 59 1 S 7 2 4 6 21.6 71
1 S 3 2 5 7 17.9 59 1 S 7 2 5 7 21.6 71
1 S 3 2 6 8 17.9 59 1 S 7 2 6 8 21.6 71

Bundle 9 East Bundle 21 West
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 3 3 1-1 1 17.9 59 1 S 7 3 1-1 1 21.6 71
1 S 3 3 1-2 2 17.9 59 1 S 7 3 1-2 2 21.6 71
1 S 3 3 1-3 3 17.9 59 1 S 7 3 1-3 3 21.6 71
1 S 3 3 2 4 17.9 59 1 S 7 3 2 4 21.6 71
1 S 3 3 3 5 17.9 59 1 S 7 3 3 5 21.6 71
1 S 3 3 4 6 17.9 59 1 S 7 3 4 6 21.6 71
1 S 3 3 5 7 17.9 59 1 S 7 3 5 7 21.6 71
1 S 3 3 6 8 17.9 59 1 S 7 3 6 8 21.6 71

Bundle 10 East Bundle 22 West
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 4 1 1-1 1 17.9 59 1 S 8 1 1-1 1 21.6 71
1 S 4 1 1-2 2 17.9 59 1 S 8 1 1-2 2 21.6 71
1 S 4 1 1-3 3 17.9 59 1 S 8 1 1-3 3 21.6 71
1 S 4 1 2 4 17.9 59 1 S 8 1 2 4 21.6 71
1 S 4 1 3 5 17.9 59 1 S 8 1 3 5 21.6 71
1 S 4 1 4 6 17.9 59 1 S 8 1 4 6 21.6 71
1 S 4 1 5 7 17.9 59 1 S 8 1 5 7 21.6 71
1 S 4 1 6 8 17.9 59 1 S 8 1 6 8 21.6 71



Station 1 South 299054 (PHENIX 105-0312-0212) Cables   23 June 2000

Bundle 11 East Length Length Bundle 23 West Length Length
Labels Meters Feet Labels Meters Feet
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 4 2 1-1 1 17.9 59 1 S 8 2 1-1 1 21.6 71
1 S 4 2 1-2 2 17.9 59 1 S 8 2 1-2 2 21.6 71
1 S 4 2 1-3 3 17.9 59 1 S 8 2 1-3 3 21.6 71
1 S 4 2 2 4 17.9 59 1 S 8 2 2 4 21.6 71
1 S 4 2 3 5 17.9 59 1 S 8 2 3 5 21.6 71
1 S 4 2 4 6 17.9 59 1 S 8 2 4 6 21.6 71
1 S 4 2 5 7 17.9 59 1 S 8 2 5 7 21.6 71
1 S 4 2 6 8 17.9 59 1 S 8 2 6 8 21.6 71

Bundle 12 East Bundle 24 West
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

1 S 4 3 1-1 1 17.9 59 1 S 8 3 1-1 1 21.6 71
1 S 4 3 1-2 2 17.9 59 1 S 8 3 1-2 2 21.6 71
1 S 4 3 1-3 3 17.9 59 1 S 8 3 1-3 3 21.6 71
1 S 4 3 2 4 17.9 59 1 S 8 3 2 4 21.6 71
1 S 4 3 3 5 17.9 59 1 S 8 3 3 5 21.6 71
1 S 4 3 4 6 17.9 59 1 S 8 3 4 6 21.6 71
1 S 4 3 5 7 17.9 59 1 S 8 3 5 7 21.6 71
1 S 4 3 6 8 17.9 59 1 S 8 3 6 8 21.6 71

1896 6240 1896 6240
Meters Ft

Total Cable 3792 12480



Station 2 South 299054 (PHENIX 105-0312-0212) Cables   23 June 2000

Bundle 1 Length Length Bundle 7 Length Length
Labels M Ft. Labels M Ft.
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 1 1 1&2 1 15.2 50 2 S 5 1 1&2 1 7.9 26
2 S 1 1 3 2 15.2 50 2 S 5 1 3 2 7.9 26
2 S 1 1 4 3 15.2 50 2 S 5 1 4 3 7.9 26
2 S 1 1 5 4 15.2 50 2 S 5 1 5 4 7.9 26
2 S 1 2 1&2 5 15.2 50 2 S 5 2 1&2 5 7.9 26
2 S 1 2 3 6 15.2 50 2 S 5 2 3 6 7.9 26
2 S 1 2 4 7 15.2 50 2 S 5 2 4 7 7.9 26
2 S 1 2 5 8 15.2 50 2 S 5 2 5 8 7.9 26

Bundle 2 Bundle 8
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 1 3 1&2 1 15.2 50 2 S 5 3 1&2 1 7.9 26
2 S 1 3 3 2 15.2 50 2 S 5 3 3 2 7.9 26
2 S 1 3 4 3 15.2 50 2 S 5 3 4 3 7.9 26
2 S 1 3 5 4 15.2 50 2 S 5 3 5 4 7.9 26
2 S 2 1 1&2 5 11.6 38 2 S 6 1 1&2 5 11.2 37
2 S 2 1 3 6 11.6 38 2 S 6 1 3 6 11.2 37
2 S 2 1 4 7 11.6 38 2 S 6 1 4 7 11.2 37
2 S 2 1 5 8 11.6 38 2 S 6 1 5 8 11.2 37

Bundle 3 Bundle 9
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 2 2 1&2 1 11.6 38 2 S 6 2 1&2 1 11.2 37
2 S 2 2 3 2 11.6 38 2 S 6 2 3 2 11.2 37
2 S 2 2 4 3 11.6 38 2 S 6 2 4 3 11.2 37
2 S 2 2 5 4 11.6 38 2 S 6 2 5 4 11.2 37
2 S 2 3 1&2 5 11.6 38 2 S 6 3 1&2 5 11.2 37
2 S 2 3 3 6 11.6 38 2 S 6 3 3 6 11.2 37
2 S 2 3 4 7 11.6 38 2 S 6 3 4 7 11.2 37
2 S 2 3 5 8 11.6 38 2 S 6 3 5 8 11.2 37

Bundle 4 Bundle 10
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 3 1 1&2 1 7 23 2 S 7 1 1&2 1 14.3 47
2 S 3 1 3 2 7 23 2 S 7 1 3 2 14.3 47
2 S 3 1 4 3 7 23 2 S 7 1 4 3 14.3 47
2 S 3 1 5 4 7 23 2 S 7 1 5 4 14.3 47
2 S 3 2 1&2 5 7 23 2 S 7 2 1&2 5 14.3 47
2 S 3 2 3 6 7 23 2 S 7 2 3 6 14.3 47
2 S 3 2 4 7 7 23 2 S 7 2 4 7 14.3 47
2 S 3 2 5 8 7 23 2 S 7 2 5 8 14.3 47



Station 2 South 299054 (PHENIX 105-0312-0212) Cables   23 June 2000

Bundle 5 Bundle 11
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 3 3 1&2 1 7 23 2 S 7 3 1&2 1 14.3 47
2 S 3 3 3 2 7 23 2 S 7 3 3 2 14.3 47
2 S 3 3 4 3 7 23 2 S 7 3 4 3 14.3 47
2 S 3 3 5 4 7 23 2 S 7 3 5 4 14.3 47
2 S 4 1 1&2 5 3.9 13 2 S 8 1 1&2 5 17 56
2 S 4 1 3 6 3.9 13 2 S 8 1 3 6 17 56
2 S 4 1 4 7 3.9 13 2 S 8 1 4 7 17 56
2 S 4 1 5 8 3.9 13 2 S 8 1 5 8 17 56

Bundle 6 Bundle 12
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

2 S 4 2 1&2 1 3.9 13 2 S 8 2 1&2 1 17 56
2 S 4 2 3 2 3.9 13 2 S 8 2 3 2 17 56
2 S 4 2 4 3 3.9 13 2 S 8 2 4 3 17 56
2 S 4 2 5 4 3.9 13 2 S 8 2 5 4 17 56
2 S 4 3 1&2 5 3.9 13 2 S 8 3 1&2 5 17 56
2 S 4 3 3 6 3.9 13 2 S 8 3 3 6 17 56
2 S 4 3 4 7 3.9 13 2 S 8 3 4 7 17 56
2 S 4 3 5 8 3.9 13 2 S 8 3 5 8 17 56

 
452.4 1488 604.8 1992

Meters Ft
Total Cable 1057 3480



Station 3 South 299054 (PHENIX 105-0312-0212) Cables    Updated 19 September 2000

Bundle 1 Length Length Bundle 5 Length Length
Labels Meters Feet Labels Meters Feet
ST OC GAP AN HV CH ST OC GAP AN HV CH

3 S 1 1 1&2 1 16.5 54 3 S 5 1 1&2 1 9.2 30
3 S 1 1 3&4 2 16.5 54 3 S 5 1 3&4 2 9.2 30
3 S 1 1 5&6 3 16.5 54 3 S 5 1 5&6 3 9.2 30
3 S 1 1 7 4 16.5 54 3 S 5 1 7 4 9.2 30
3 S 1 3 1&2 5 16.5 54 3 S 5 3 1&2 5 9.2 30
3 S 1 3 3&4 6 16.5 54 3 S 5 3 3&4 6 9.2 30
3 S 1 3 5&6 7 16.5 54 3 S 5 3 5&6 7 9.2 30
3 S 1 3 7 8 16.5 54 3 S 5 3 7 8 9.2 30

Bundle 2 Bundle 6
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

3 S 2 1 1&2 1 12.9 42 3 S 6 1 1&2 1 12.5 41
3 S 2 1 3&4 2 12.9 42 3 S 6 1 3&4 2 12.5 41
3 S 2 1 5&6 3 12.9 42 3 S 6 1 5&6 3 12.5 41
3 S 2 1 7 4 12.9 42 3 S 6 1 7 4 12.5 41
3 S 2 3 1&2 5 12.9 42 3 S 6 3 1&2 5 12.5 41
3 S 2 3 3&4 6 12.9 42 3 S 6 3 3&4 6 12.5 41
3 S 2 3 5&6 7 12.9 42 3 S 6 3 5&6 7 12.5 41
3 S 2 3 7 8 12.9 42 3 S 6 3 7 8 12.5 41

 
Bundle 3 Bundle 7
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

3 S 3 1 1&2 1 8.3 27 3 S 7 1 1&2 1 15.6 51
3 S 3 1 3&4 2 8.3 27 3 S 7 1 3&4 2 15.6 51
3 S 3 1 5&6 3 8.3 27 3 S 7 1 5&6 3 15.6 51
3 S 3 1 7 4 8.3 27 3 S 7 1 7 4 15.6 51
3 S 3 3 1&2 5 8.3 27 3 S 7 3 1&2 5 15.6 51
3 S 3 3 3&4 6 8.3 27 3 S 7 3 3&4 6 15.6 51
3 S 3 3 5&6 7 8.3 27 3 S 7 3 5&6 7 15.6 51
3 S 3 3 7 8 8.3 27 3 S 7 3 7 8 15.6 51

 
Bundle 4 Bundle 8
Labels Labels
ST OC GAP AN HV CH ST OC GAP AN HV CH

3 S 4 1 1&2 1 5.2 17 3 S 8 1 1&2 1 19.2 63
3 S 4 1 3&4 2 5.2 17 3 S 8 1 3&4 2 19.2 63
3 S 4 1 5&6 3 5.2 17 3 S 8 1 5&6 3 19.2 63
3 S 4 1 7 4 5.2 17 3 S 8 1 7 4 19.2 63
3 S 4 3 1&2 5 5.2 17 3 S 8 3 1&2 5 19.2 63
3 S 4 3 3&4 6 5.2 17 3 S 8 3 3&4 6 19.2 63
3 S 4 3 5&6 7 5.2 17 3 S 8 3 5&6 7 19.2 63
3 S 4 3 7 8 5.2 17 3 S 8 3 7 8 19.2 63

343.2 1126 452 1482.9
Meters Ft

Total Cable 795.2 2609
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South Arm HVDS Components 
 

Wire / Cable 
Technical data sheet RG 59/U Coax  
  http://www.colemancable.com/catalog/92004.pdf 
Technical data sheet Belden, 83003 wire 
  http://ecom.belden.com/static/ZZBLDNTD01FROMCATA.HTM?P0=83003 
Technical data sheet Judd, 5KV wire 
  http://www.juddwire.com/jwelcome.nsf/flexrad_hv.htm 
 
Hardware 
Drawing of Data of Weidmuller enclosure 
  http://catalog.weidmuller.com/asp/datasheet.asp?PN=951024&FAM=Boxes 
Drawing & Data of MK Term Blocks 
  http://www.newark.com/product-details/text/cd119/5249.html 
Drawing & Data of Bud plastic box 
  http://www.budind.com/pdf/hb789.pdf 
 
Electronic Components 
Drawing & Data of 30GAD10 Capacitor 
  http://www.newark.com/product-details/text/cd119/7173.html 
Drawing & Data of 1 Watt Resistors 
  http://www.newark.com/product-details/datasheet/spc/ta-84.pdf 
Drawing & Data of MOX HV Resistors 
  http://www.ohmite.com/catalog/pdf/v_minimox.pdf 
 
 


